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6.7 Exponential Growth

Bacterial Growth
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Exponential Growth: Comparing Functions

Compare the graphs on each grid, list and

explain their differences and similarities.
g(x)=100(2)« h(x)=50(2)x

Similarities Differences
» both exponential « initial values are
growth different

« baseof 2 - has
doubling time

« both have a
doubling time of 1
hour

g(x)=100(2) f(x)=100(2)2

Similarities Differences

« both exponential «
growth

doubling time is
different
g(x)=100(2)
doubles in 1 hour
« same initial value « g(x)=100(2)~2
doubles in 2 hours

o« baseof2-has
doubling time
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Formula: P(n)=P, (1+r)
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r

When the base (1+r) is greater than 1:
Ex 1

According to the 1991 census, the region of Niagara, Ontario, had 364 552 resident:
For the next few years, the population grew at a rate of 2.2% per year. For planning
purposes, the regional government needs to determine the population of the region iif

2010. The algebraic model for this case is:P(n)=P, (1+r)"

a) What is the initial population, P? 3@4 SSl
b) What is the growth rate r of the population? g.l .=o. 021
00

. l
¢) How many growth periods are there? Q‘o _‘“
(=19 @)

d) Write the algebraic model for this situation. 8

P) e%*lSS’LgI t0.022)

e) Use the model to determine the popdlation in 2010.

= 351221-18
5o Hhe ppufabion was SS[22L in 3010
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Real World Applications

1 Tou can calculate the amount of money you have in your investment account after a
given number of years using the formula A= P14+ where A 15 the amount in §
you will hawe, P isthe principal (initial amount of money invested), 1 1s the interest

rate per year and n is the number of years.
KA

a) Complete the table of values for your $5000 invested at 4. 5%/a.

00
b) When will you have § 5705 7 3
&) When will you have $6095 7 ~4.5 (:h‘d #e‘m}

. | £2%0.9
) This iz an example of exponential

= S0 | Fo.0%)

Lh| Ia | )| s3] =

Ex 2: (p 430 #8)
Mari invests $2000 in a bond that pays 6% per year.
a) Write an equation that models the growth of her investment.

Py = 20001 +0.06)"

b) How much money does she have if she cashes the bond at the

end of the 4th year? - m(l +0. OQ)‘}

. =21524.9S
« e &ffer q-%r‘s e wull haoe 62524 .55

¢) How much will the bond be worth at the end of the 5th year?

22U 45

How can you determine the amount earned during the 5th year?

=261, yS—25249S

S
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e) Determine the amount Mari will earn at the end of the
20th and 21st year and the amount madeduring the 21st year

A= 20006 ( AG) T 2eelaa)
= 679913 = 641437
M’\—\
Ouw .w)-\‘ﬁx Qlst jr = (07?3/'3— C’V/YQ‘)
= 38¢. &<

f) Compare the money earnedduring the 5th and 21rst years.
What does this tell you about exponential growth?

Mon <3 1('6\,0& St ‘RQ (0\36 I‘\ (s
€L thicSHed -
Qo(n:k7 /h{@'(f'\'ot\ }hh(ﬂ'

Ex 3: (p 431 #10)
An ant colony triples in number every month. Curren here are 24000 in
the nest.
f=fe(3Y
a) What is the initial population?

24000

b) Write an equation that models the number of ants in the colony, given
the number of months.

= W000()"

¢) Use your equation to predict the size of tﬁhe colony in three months.
= Q%O‘ﬁa
= &4Y0o
S Yhapep s gy
d) Use your equation to predict the size of the colony five months ago.
=S
= Quo20(3)
= R
Y fof WAS
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Ex 4 A certain strain of yeast cell doubles under certain conditions every 20
minutes. If there were 350 initially, how many cells will there be in 3
hours?

= 3‘50@76‘
= 3P2eo

- phuve wall b R0
Gels wq Dwes -
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